FUS1 is a candidate tumor suppressor gene organized in a 370 kb region which contains a set of 19 genes. The human FUS1 genomic sequence spans 3.3 kb containing 3 exons (NM_007275; Lerman and Minna, 2000) . Overexpression of the FUS1 gene leads to G 1 arrest and growth inhibition of lung cancer cells (Kondo et al., 2001) . The human and the murine FUS1 genes were assigned to chromosome HSA3p21.3 and MMU9F1, respectively. The sequence characterization of a porcine PAC clone revealed the identical gene cluster for pigs and human with respect to genes FUS1-HYAL2-HYAL1-FUS2-HYAL3. The porcine HYAL3 gene has recently been mapped to SSC13q21 → q22 by fluorescence in situ hybridization (FISH) and radiation hybrid panel analysis while the somatic cell hybrid panel analysis resulted in the localization of the gene to SSC13q42 → (1/2q46) (Gatphayak et al., 2003). Considering the gene order in the cluster, the latter assignment is in accordance with the mapping of the porcine HYAL1 gene -which was provisionally called LUCA1 (for LUng CAncer) -to SSC13q23 → (1/2)q41 by Lahbib-Mansais et al. (1999) also using the somatic cell hybrid panel. Here we report the mapping of the porcine FUS1 gene by somatic cell and radiation hybrid panel and provide enhanced knowledge about the localization of the gene cluster.
Rationale and significance
FUS1 is a candidate tumor suppressor gene organized in a 370 kb region which contains a set of 19 genes. The human FUS1 genomic sequence spans 3.3 kb containing 3 exons (NM_007275; Lerman and Minna, 2000) . Overexpression of the FUS1 gene leads to G 1 arrest and growth inhibition of lung cancer cells (Kondo et al., 2001) . The human and the murine FUS1 genes were assigned to chromosome HSA3p21.3 and MMU9F1, respectively. The sequence characterization of a porcine PAC clone revealed the identical gene cluster for pigs and human with respect to genes FUS1-HYAL2-HYAL1-FUS2-HYAL3. The porcine HYAL3 gene has recently been mapped to SSC13q21 → q22 by fluorescence in situ hybridization (FISH) and radiation hybrid panel analysis while the somatic cell hybrid panel analysis resulted in the localization of the gene to SSC13q42 → (1/2q46) (Gatphayak et al., 2003) . Considering the gene order in the cluster, the latter assignment is in accordance with the mapping of the porcine HYAL1 gene -which was provisionally called LUCA1 (for LUng CAncer) -to SSC13q23 → (1/2)q41 by Lahbib-Mansais et al. (1999) also using the somatic cell hybrid panel. Here we report the mapping of the porcine FUS1 gene by somatic cell and radiation hybrid panel and provide enhanced knowledge about the localization of the gene cluster.
Methods and materials
The porcine P1-derived artificial chromosome library developed at the Institute of Veterinary Medicine in Goettingen (Al-Bayati et al., 1999) was screened by PCR using primers specific for the human HYAL3 gene (Accession No: NM_003549). Sequencing of the isolated PAC clone and BLAST comparison (results not shown) revealed the existence of several genesincluding FUS1 -on this clone. Physical mapping of FUS1 was performed by somatic cell hybrid panel (Yerle et al., 1996) as well as by radiation hybrid panel (Yerle et al., 1998) analysis. Primers FUS1-fw (5)-GCTCCATGTTC-TATGACGAG) and FUS1-rev (5)-GTTCCTCAATGGAAGCCACAC) were defined based on sequence information derived from exon 2 and the 3) UTR region of the porcine gene. A 439-bp PCR product was amplified under the following conditions: 95°C for 3 min, followed by 34 cycles with 95°C for 30 s, 60°C for 30 s, 72°C for 30 s, and a final extension at 72°C for 10 min in the last cyle. Obtained RH panel results were analyzed using the INRA Toulouse web site (http://imprh.toulouse.inra.fr) and the results for the somatic cell hybrid panel were analyzed using http://www.toulouse.inra. fr/lgc/pig/hybrid.htm.
Results and discussion

Somatic cell hybrid panel
The somatic cell hybrid panel analysis of 27 hybrids resulted in the following vector: 00010 10000 01000 00000 01000 00. Statistical evolutions showed a significant correlation between the FUS1 gene and chromosome 13 of 0.99 (error risk about 0.1 %, maximal correlation 0.85). The most probable region within SSC13 is q23 → q(1/2 q41).
Radiation hybrid panel
The RH panel analysis resulted in the vector: 11011 00001 01000 11001 11000 01011 01000 00000 00010 10000 10000 10010 00010 00000 00001 00000 00000 00001 11000 01011 10101 00001 10110 100. The evaluation data (two point analysis) showed that the most significant linked markers are SSC24F05 and SW864 on SSC13 (17 cR and 29 cR distance, LOD-scores were 16.23 and 13.46, respectively). Multipoint analysis led to linkage group SW1400-SW864-SSC24F05-FUS1-SW1495-SW882-SW992-SW2459. SW1400 (Alexander et al., 1996) and the EST SSC24F05 (Jørgensen et al., 1997; Thomsen et al., 1998) have recently been mapped to SSC13q21 → q22 and SW2459 as the terminal marker of the linkage group to SSC13q31 (Alexander et al., 1996) . The most likely chromosomal position of FUS1 after RH panel mapping is therefore SSC13q21 → q22.
In this report we mapped the FUS1 gene as a second gene from a porcine PAC clone originally screened for the characterization of the HYAL3 gene, which was mapped to SSC 13 by FISH, somatic cell and radiation hybrid panel analyses (Gatphayak et al. 2003) . RH panel mapping of HYAL3 and FUS1 revealed for both genes the closest linkage to STS-markers SSC24F05 and SW864. The distance in cR (17) and the LOD score (16.23) with respect to SSC24F05 are identical for HYAL3 and FUS1. FUS1 is, however, more tightly linked to SW864 (29 cR, LOD score of 13.46) than HYAL3 is (33 cR, LOD score of 12.46). The lower-resolution somatic cell hybrid panel data indicate a more distal assignment of the gene cluster on chromosome 13 than the FISH and RH panel mapping: FUS1 to q23 → (1/2q41) and HYAL3 to q42 → (1/2q46). Our somatic cell hybrid panel results and those by Lahbib-Mansais et al. (1999) for LUCA1 (SSC13q23 → [1/2q41]) are in agreement with the sequencing data indicating the gene order FUS1-HYAL2-HYAL1-FUS2-HYAL3. The correct localization of the gene group is, however, SSC13q21 as FISH and RH panel mapping assign the clone harboring the gene cluster to this position (Gatphayak et al., 2003) .
